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Introduction
President Bush has identifed hydrogen as a solution to the nation’s long term energy
progblem. West Virginia has some potential for participation, and possible leadership in a
future hydrogen based economy. This report examines the importance of hydrogen, the
current state of the United States hydrogen industry and its future development potential.
Specific attention is placed on the role West Virginia can play in a future hydrogen based
economy. Finally, the report presents the results of a recent survey of hydrogen
producers, consumers and distributors in West Virginia.

Why hydrogen is important to US?
The National Hydrogen Vision meeting of the U.S. Department of Energy in 2001 found
that hydrogen has the potential to solve two major energy challenges we face today:
reducing dependence on petroleum imports and reducing pollution and greenhouse gas
emissions. The emerging importance of hydrogen as an energy source was clearly
recognized by President Bush in his FY2004 Budget submitted to Congress on January
20, 2003. Quoting from the Budget Document:
Americans import over 50 percent of their oil and are expected to import nearly
70 percent by 2025. If the nation is to liberate itself from dependence on
imported oil, it must achieve scientific breakthroughs on alternative fuels and
technologies. The most promising long-term revolution in energy use is the
expansion of hydrogen energy. Transportation accounts for 70 percent of total
U.S. oil consumption. Widespread use of hydrogen fuel cell vehicles would
reduce U.S. oil imports and increase energy independence. U.S. fuel cell
leadership in transportation also could reap enormous economic benefits, as the
U.S. auto industry alone accounts for five percent of the U.S. gross domestic
product and supports 6.6 million jobs. Also, hydrogen fuel cells, which produce
only water as a byproduct rather than the pollutants in gasoline vehicle emissions,
can help clean the air we breathe. (OMB 2003, p. 105)
Hydrogen is the most abundant element in the universe. Hydrogen produces only energy
and water vapor when utilized as a fuel. Several other positive attributes of hydrogen as
an energy carrier are:
•
•
•
•
•

Can be derived from diverse domestic resources (fossil, nuclear, renewable).
Has a high energy content per weight.
Compatible with fuel cells, combustion turbines and reciprocating engines to
produce power with near-zero emissions of criteria pollutants.
Can serve all sectors of the economy (transportation, power, industrial, and
buildings).
Rapid progress in fuel cell technologies.
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Current Hydrogen Industry
According to the US Department of Energy, recent world hydrogen production is 500
billion cubic meters per year. About 48 percent of world’s hydrogen production is
originated from natural gas, oil accounts for about 30 percent, and coal and electrolysis
account for 18 and 4 percent, respectively.
Chemical production, petroleum refining, and metals treating are, among others, the most
demanding sectors for this gas. The total estimated annual production of hydrogen in the
United States is nine million tons1. Most of the hydrogen produced is not yet used as an
energy carrier. Hydrogen is mostly consumed onsite and used as a feedstock by the
chemical and oil-refining industries. “Only about 5 percent of hydrogen is categorized
as ‘merchant’ and delivered elsewhere as a liquid or gas by truck or pipeline— though
this amount would be enough to fuel a fleet of 2 to 3 million fuel cell vehicles” (Dunn
2001, pp. 28-29).
Hydrogen can be produced by several methods. The most common and cost-effective of
them is steam methane reforming, which converts methane into a mixture of hydrogen
and carbon dioxide, which is then separated and purified. Steam methane reforming is
also the most energy-efficient technology available.2 About 95 percent of hydrogen
produced in the U.S. is via steam methane reforming. Partial oxidation is also an
available technology to produce hydrogen; this method involves the reaction of a fuel
(natural gas, heavy oils, solid biomass, and coal) with a limited amount of oxygen. The
results are a hydrogen mixture, which is then purified. Both methods, steam reforming
and partial oxidation, emit carbon dioxide when used to produce hydrogen. Other
methods to produce hydrogen are: Coal/biomass gasification, electrolysis, water
splitting, steam electrolysis, thermochemical water splitting, photoelectrochemical
systems, photobiological systems, and biological systems. Although not all of them are
yet commercially viable, these methods offer future possibilities to produce hydrogen in
an efficient and cost-effective manner.
With respect to distribution infrastructure, Ogden (2002) suggests that a modest one
already exists in the US, at about 1% of the scale of current gasoline distribution.
Moreover, this infrastructure is limited to a few areas of the country where there is a
concentration of large hydrogen refineries and chemical plants. As in the case of natural
gas distribution, pipelines are used to supply hydrogen gas to consumers. High-pressure
cylinders and tube trailers are also used to distribute hydrogen, with a range from the
production or distribution facility of 100 to 200 miles. When long-distance distribution is
needed (up to 1,000 miles), hydrogen is transported as a liquid in cryogenic, over-the
road tankers, railcars, and barges. (DOE 2002).
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U.S. DOE’s estimate. Undated.
When applied to large and constant loads.
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Using a variety of technologies, hydrogen can be stored as a discrete gas or liquid in a
chemical compound. “For industrial applications, hydrogen is stored as a compressed
gas, as a cryogenic liquid, or in a hydrogen compound such as a metal hydride, from
which the hydrogen is easily removed by applying heat. These storage methods are all
being considered for automotive systems.” (Ogden 2002,70). Much of the ongoing
research is devoted to come across hydrogen storage options for small and light-duty
vehicles, since such storage system is required to fulfill some essential characteristics
(compact, lightweight, low-cost, and safe, among others).

Future of Hydrogen Industry
Several industry segments are involved in the use of hydrogen as an energy carrier or
major fuel. Each of these components is under development. Each industry segment is
integral to building a hydrogen economy, and the development of one segment relies on
corresponding development of all other segments. The integration of these systems is
critical to a successful outcome, a hydrogen energy economy.
Components of a Hydrogen Economy
Delivery
Production

Conversion

Applications

Storage
Source: DOE’s National Hydrogen Roadmap 2002

•
•
•
•
•
•
•

Production
The production of hydrogen from fossil
fuels, biomass, or water
Involves thermal, electrolytic, and photolytic
processes
Delivery
The distribution of hydrogen from
production and storage sites
Involves pipelines, trucks, barges, and
fueling stations
Storage
The confinement of hydrogen for delivery,
conversion, and use
Involves tanks for both gases and liquids at
ambient and high pressures
Involves reversible and irreversible metal
hydride systems

•
•

•

•

•

Conversion
The making of electricity and/or thermal
energy
Involves combustion turbines, reciprocating
engines, and fuel cells
End-use Energy Applications
The use of hydrogen for transportation
systems such as fuel-cell vehicles, internal
combustion engines, and for portable power
devices
The use of hydrogen for stationary energy
generation systems, including distributed
energy systems, central generation stations,
and combined heat and power applications
Involves performance and safety evaluations
and development of codes/standards
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While some advanced methods for producing hydrogen are not available yet, U.S. DOE
estimates that the United States will need much more hydrogen than it now produces.
About 40 millions tons per year will be needed to satisfy the energy demand of the new
hydrogen economy. One possible scenario for the production of hydrogen is as follows:
100,000 neighborhood electrolyzers
15,000 small reformers in refueling stations
30 coal/biomass gasification plants
10 nuclear water splitting plants
7 large oil and gas SMR/gasification refineries

4 million tons
8 million tons
8 million tons
4 million tons
16 million tons

Source: DOE’s National Hydrogen Energy Roadmap 2002.

Centralized and distributed generation hydrogen production methods will be available.
Coal/biomass gasification and nuclear plants are to be used as centralized production
methods, while electrolysis and small reformers are examples of the distributed
generation methods, these will provide hydrogen to vehicles and provide some power
needs.
Coal gasification, as defined by DOE’s Office of Fossil Energy, is the next generation of
coal-based energy production. This technology is gaining increasing acceptance as a way
to generate extremely clean electricity and other high-value energy products. The first
pioneering coal gasification power plants are now operating in the United States and
other nations. This process involves reacting coal with steam and carefully controlled
amounts of air (or oxygen) under high temperatures and pressures, instead of burning the
coal directly. The gas resulting from the gasification process can be used as a clean fuel
or processed further and concentrated into chemical or liquid fuel. Hydrogen, the
cleanest of all fuels is one of the primary products of coal gasification3. Plants based on
coal gasification can be designed to have near-zero emissions of pollutants such as
nitrogen oxides, sulfur dioxide, particulate matter, and mercury. Even more important,
gasification plants are inherently sequestration ready.
DOE and its partners are jointly developing technologies based on coal gasification to
produce hydrogen cleanly and efficiently, and capture and sequester CO2 emissions.
Technologies specific to coal-based hydrogen production include:
•
•
•
•

Advanced water-gas shift reactors using sulfur-tolerant catalyst to produce more
hydrogen gas from synthesis gas at lower cost.
Novel membranes for advanced, lower cost separation of hydrogen from CO2 and
other contaminants.
Advanced technology concepts that combine hydrogen separation and the watergas shift reaction in a single step.
Technologies for optimizing the integration of coal gasification for power
production with hydrogen production and separation.

3

DOE’s Office of Fossil Energy Website. More on coal gasification available at:
http://fossil.energy.gov/coal_power/gasification/index.shtml
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The production method of hydrogen in the future will depend on the resources
availability as well as on the costs and advances in technology. In the U.S. and many
regions of the world, hydrogen from fossil sources may offer the lowest cost option for
the next few decades according to Ogden (2002). Fossil hydrogen will require
technologies to separate and capture CO2 and pipe it to secure sequestration sites.
Carbon sequestration is the capture and storage of CO2 and other greenhouse gases that
would otherwise be emitted to or remain in the atmosphere. Along with renewable
energy and energy efficiency, it is an important option to reduce the growth of
greenhouse gases in the atmosphere. One approach is capturing CO2 at power plants or
industrial energy facilities and storing it in geologic formations such as depleted oil and
gas reservoirs, unmineable coal seams, deep saline aquifers, and basalt formations.
Together, these formations can hold decades’ to centuries’ worth of CO2 emissions.
For more than 20 years the petroleum industry has injected CO2 into depleted oil and gas
field for enhanced oil recovery and the disposal of acids gases that are produced from
some gas and oil wells. Simbeck (2002) states that no significant leaks of hydrogen
sulfide (a primary component of acid gases) have been reported over the years.
Suggesting that CO2 sequestration in geologic formations is likely to be safe and
permanent, and the emerging science is just beginning to validate this claim.
Finally, talking about the hydrogen infrastructure of the future and as pointed out by
Ogden:
If hydrogen were widely used as an energy carrier, a hydrogen pipeline network
similar to today’s natural-gas pipeline system could be built. With modifications
of seals, meters, and end-use equipment, existing natural gas pipeline systems
might be converted to transmit hydrogen, if pipeline materials were found to be
compatible. In a fully developed hydrogen economy, long-distance transport of
hydrogen might not be necessary. Like electricity, hydrogen could be made from
regionally available primary resources. (Ogden, 2002, p. 71).
Costs of hydrogen from coal
Quick glimpse at hydrogen from coal production costs. A study by Gray and Tomlinson
(2001) examining current and advanced technologies to produce hydrogen from coal
obtained the following results:
•
•

Hydrogen can be produced from coal with current gasification technology at
about 64 percent efficiency (HHV basis) for a cost of production in the range
$6.50 to $7.00 per MMBtu.
The need to sequester carbon dioxide from such a facility would raise this
production cost to just over $8.00 per MMBtu and decrease efficiency to
about 59 percent.

5

•

Advanced gasification technology and membrane separation has the potential
to reduce and increase the efficiency of production to about 75 percent.

•

If hydrogen is produced in an advanced gasification plant that also generates
electricity and has near-zero carbon emissions, the advanced technologies,
described above could reduce production costs to $4.00 per MMBtu. This
cost assumes that electricity sell at $53.60 per MWh (the cost of producing
power from a sequestered natural gas plant).
Costs of producing hydrogen from traditional steam methane reforming of
natural gas are of course dependent on fuel costs. If natural gas is $3.004 per
MMSCF the resulting cost of hydrogen is $4.80 per MMBtu.

•

Why Should West Virginia Care?
If the hydrogen economy is to develop during the next 25 to 50 years, the most costeffective options for hydrogen production must be aggressively pursued now. The bulk
of the Nation’s current hydrogen supply is produced from natural gas (via steam methane
reforming), and this will be the initial source of affordable hydrogen for the future
hydrogen economy. But in the longer time frame, to economically produce large
quantities of domestic hydrogen, the Nation will need to quickly look beyond natural gas
to other domestic resources, such as coal.
Coal is indigenous, abundant, and low-cost fuel. Real coal prices have stabilized at postwar lows and, on a Btu basis, are 50 to 80 percent lower than fuel oil or natural gas
prices. Oil production has been declining in the United States since 1981. Natural gas
production has recently plateaued. At coal’s current production levels, the Nation enjoys
more than 250 years of proven recoverable reserves. Since coal fuels more than one half
of U.S. power, coal helps keep electricity prices low. Maintaining coal as a viable option
for power generation, even in a possible future carbon-constrained world, is vital to the
Nation’s economic well-being.
West Virginia can play an important role in the hydrogen economy of the future.
Containing more than 500 companies and providing more than 16,200 payroll jobs and
numerous contract jobs in 2002, coal is one of the major contributors to West Virginia’s
economy5. In 2002, West Virginia produced about 163 million tons of coal, second in
U.S. coal production. West Virginia is the national leader in underground mining
production and exports more coal than any other state.

4

U.S. Natural gas industrial prices averaged $4.01/Mcf on 2002, equivalent to $4.12/MMBtu, assuming a
heating value of 1027 cubic feet per Btu. Data available at:
http://www.eia.doe.gov/oil_gas/natural_gas/info_glance/natural_gas.html
5
Bureau of Employment Programs, Employment and Unemployment Data, 2002 Annual Averages,
available at http://www.state.wv.us/bep/LMI/default.htm.
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Additional facts that show West Virginia’s strength in the coal sector, as indicated by the
West Virginia Coal Association (2001):
•
•
•
•
•

West Virginia provides 50% of all American exports.
99 percent of West Virginia electricity is generated by coal, at an average cost
of 5 cents per Kilowatt/hour.
West Virginia’s estimated recoverable coal reserves amount to 53.9 billion
tons.
Coal’s contribution to West Virginia includes over $3.5 billion in gross state
product, nearly 13 percent of total.
The coal industry and the coal dependent electric generating industry together
represent nearly 60 percent of the business taxes paid to the state of West
Virginia.

With DOE’s efforts and research underway, such as Vision 21 and FutureGen, the
pathway to near-zero emissions plants has already been identified and West Virginia
could be part of it. Vision 21, under development by the DOE's Office of Fossil Energy,
envisions a virtually pollution-free energy plant that would produce multiple products perhaps electricity in combination with liquid fuels and chemicals or hydrogen or
industrial process heat. Coupled with carbon sequestration technologies, this energy
plant would generate electricity at unprecedented efficiencies, and it would emit little if
any greenhouse gases into the atmosphere. In addition, FutureGen, the Integrated
Sequestration and Hydrogen Research Initiative, is a $1 billion government/industry
partnership to design, build and operate a nearly emission-free, coal-fired electric and
hydrogen production plant. This prototype plant will be the cleanest fossil fuel-fired
power plant in the world and will serve as a large scale engineering laboratory for testing
new clean power, carbon capture, and coal-to-hydrogen technologies. ( Office of Fossil
Energy, 2003).
For the next few decades, while more advanced technologies for hydrogen production
become efficient and commercially available, fossil fuels (such as coal, with carbon
sequestration) will provide an economical alternative to satisfy the increasing level of
energy demand. West Virginia can provide the coal needed to pave the road to a
hydrogen energy economy. As the director of the WVU National Research Center, Dr.
Richard Bajura stated at the National AFV Day Odyssey Celebration “We have a very
strong chemical industry. The chemical industry uses hydrogen, so we have the basis of
beginning a hydrogen infrastructure. And of course, we have coal, the strength of our
nation. All we need is the vision and the will.” Bajura later added:
We have what it takes to extract hydrogen form coal. Integrated gasification
combined cycle systems would produce synthesis gas (hydrogen and carbon
dioxide) from coal. We can capture the carbon dioxide and sequester it in our
coalmines or we can put that carbon dioxide into the 25,000 natural gas wells we
have in West Virginia. As we pump carbon dioxide down into the coal beds, or
down into the natural gas wells, we drive out methane that can be captured and
used in a liquid form as a fuel for heavy-duty vehicles. (Bajura 2000).
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West Virginia Hydrogen Industry Survey
Given the emerging importance of hydrogen, the Bureau of Business and Economic
Research (BBER) initiated a survey of West Virginia businesses and organizations to
ascertain West Virginia’s current hydrogen infrastructure as a prelude to the development
of strategic initiatives positioning the state for future investments in the emerging
hydrogen economy.
Among the key questions to be examined in the survey and reported in this report are the
following:
1.
2.
3.

What is the status of hydrogen production from fossil fuels, biomass or water
in West Virginia?
What is the status of the use of hydrogen for portable power in electronic
devices and business machinery, transportation systems such as buses and
passenger vehicles, and stationary energy generation systems?
What is the status of the delivery of hydrogen from production and storage
sites?

Survey Methodology
To address these questions more directly, BBER developed an extensive questionnaire in
consultation with a variety of energy experts. A copy of the cover letter and final
questionnaire is presented in Appendix A. The questionnaire is divided into three parts
with questions within each part depending upon the sector covered. Hydrogen producers
were provided with 13 questions, consumers 7 questions and delivery 3 questions.
Upon finalization of the questionnaire, it was submitted for review and approval for an
exemption concurrence under the West Virginia University Policy for the Protection of
Human Subjects in Research. Under WVU policy, participation in the questionnaire was
voluntary and confidential. No respondent names and answers are reportable in this
report. Upon completion of this report, all responses were destroyed.
A target mailing list of individuals and organizations was developed from the BBER
mailing lists of state business firms. A total of 296 questionnaires with self-address
envelopes were mailed beginning February 3, 2003. Of those mailed, there were a total of
7 respondents for a response rate of 2.6 percent.
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Results From The West Virginia Hydrogen Industry Survey
Four of the respondents were hydrogen producers. The average monthly level of
hydrogen production is 542 ton, with a maximum level of 800 ton and a minimum of 225
ton. Three respondents use steam methane reforming to produce hydrogen and one uses
electrolysis of brine to produce chlorine and gets the hydrogen as a by-product. Two
respondents use the hydrogen produced as a boiler fuel and one uses it as a reformer fuel.
Two respondents produce the hydrogen for internal use only. One uses it internally and
sells a part of it in the in-state market; the monthly average level of such sales is 50 ton.
One respondent produces hydrogen specifically to trade in the in-state market. The
average purity level of the hydrogen produced is 98.68 percent, with a minimum of 98
percent and a maximum of 99 percent. All the hydrogen producers that responded to the
survey use pipelines to transport their product to its final destination. Onsite storage is
not present in any of the hydrogen producers.
Three of the respondents were hydrogen consumers. Their average monthly level of
hydrogen demand is 1.6 ton, with a minimum of 0.008 ton (16 lbs) and a maximum
demand of 3.05 ton. The average price is $6,021 per ton, with a maximum of $11,680
per ton and a minimum of $5,560 per ton. The average purity of the hydrogen consumed
is 99.63 percent. Two respondents buy the hydrogen in the in-state market and one
purchases hydrogen from an out-of-state supplier. For one consumer, the hydrogen is
delivered in cylinders; for the other two consumers, the hydrogen is delivered in tube
trailers and tank trucks. Aerospace, chemical manufacture and non-fuel use to generate
energy are the main end-uses of the hydrogen consumed.
There were no responses from firms associated with the delivery of hydrogen.

Summary
While it is possible that some active participants in the hydrogen economy were
overlooked in the survey, the results thus far suggest a limited hydrogen infrastructure
within West Virginia. The major contribution appears to be in the production of
hydrogen. As public policy evolves this area, however, West Virginia energy and
development officials need to consider the role, if any, West Virginia will play in this
emerging energy sector.
H O

2
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Appendix A
Cover Letter and Survey Questionnaire
Date
«Contact»
«Company»
«Address_1»
«Address_2»
«City», «State» «Zip»
Dear «Contact»,
The National Hydrogen Vision Meeting of the U.S. Department of Energy in 2001 found
that hydrogen has the potential to solve two major energy challenges we face today:
reducing dependence on petroleum imports and reducing pollution and greenhouse gas
emissions. Because of the State’s abundance of coal and natural gas, West Virginia has
an opportunity to lead the nation in the supply of hydrogen. West Virginia could position
itself lead the way during the transition period until hydrogen can be produced
economically from water. Unfortunately, our knowledge of the existing or potential
producers and consumers of hydrogen is very limited in West Virginia.
To better understand West Virginia’s potential to provide leadership in a hydrogen
economy, the Bureau of Business and Economic Research at West Virginia University is
undertaking this industrial survey to determine the current status of this market. You will
find enclosed a short survey on this topic, which can be returned in the postage paid
envelope. While your participation in the survey is optional, the information developed
will enable us to complete a comprehensive market study on this emerging energy source
focused on West Virginia.
If you have questions about the survey, please feel free to contact me at 304.293.7835 or
via e-mail twitt@wvu.edu.
Yours truly,

Tom S. Witt
Director, Bureau of Business and Economic Research
Enclosure
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West Virginia Hydrogen Industry Survey
Thank you for agreeing to participate in this survey of the West Virginia hydrogen industry. Your
contribution to this study will assist in developing our knowledge of the potential for West
Virginia’s leadership in this area.
Your responses on this survey are confidential, we will never reveal your name, and your
individual answers will not be reported. Although your response is important to us, you have no
obligation to complete this survey and you may skip any question you do not wish to answer. If
you have any questions about this survey, you may call Dr. Tom Witt of the West Virginia
University Bureau of Business and Economic Research at 304.293.7835 or email him at
twitt@wvu.edu

Name_____________________________ Title_______________________________________
Company_____________________________________________________________________
Phone Number_____________________E-mail_______________________________________
Address_______________________________________________________________________
City______________________________State_______________ZIP_______________

Please answer the questions of the industry segment most representative of your
firm. Check all answers that are applicable (multiple responses are permitted,
where appropriate). If your firm is not involved in the production, consumption or
delivery of hydrogen, please check here [
] and return in the postage-paid
return envelope.

Production: The production of hydrogen from fossil fuels, biomass, or
water. Involves thermal, electrolytic, and photolytic process.

1. In your company, is hydrogen a product or a by-product?
Product (skip to question 4)
By-product (describe process) ____________________________________________
2. What is your average monthly level of hydrogen by-production?
____________________ Tons ________________________ Cu. Ft.
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3. If your company produces hydrogen as a byproduct, how does your firm use the by-product?
Please explain.
Traded (sold) (skip to question 8)
Reused ________________________________________________________
Burned ________________________________________________________
Vented ________________________________________________________
Why?
No demand/not enough demand
Not profitable
Very high costs of storage and distribution
No infrastructure to commercialize
Other: (please describe)_____________________________________
Other: (please describe) _________________________________________________
4. What method do you use to produce hydrogen?
Steam Methane Reforming
Noncatalytic Partial Oxidation
Coal Gasification
Biomass Gasification
Biomass Pyrolysis
Electrolysis
Other (please describe)__________________________________________________
5. What is the approximate purity level of the hydrogen produced?
________ %
6. What is your average monthly level of hydrogen production?
____________________ Tons ________________________ Cu. Ft.
7. What is your average monthly capacity of hydrogen production?
____________________ Tons ________________________ Cu. Ft.
8. What is your average monthly level of hydrogen inventories?
____________________ Tons ________________________ Cu. Ft.
9. At what price do you sell the hydrogen?
$ ___________ /Ton

$ ___________ /Cu. Ft.

10. In what form does your company store the hydrogen produced?
Gas
Liquid
Metal Hydrides
Other (Please describe) __________________________________________________
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11. Where do you sell the hydrogen?
In-state Market
Out-of-state Market
International Market
12. How do you supply the hydrogen to your consumers?
Delivery/distribution Company
Own Delivery Infrastructure (skip to question 13)
Other (please describe) __________________________________________________
13. How do you deliver the hydrogen?
Pipeline
Onsite Production Plants
Other (please describe)
_________________________
_________________________

Cylinders
Tube Trailer
Tank Trucks

Consumption: The use of hydrogen for portable power in electronic devices and
business machinery, transportation systems such buses and passenger vehicles, and
stationary energy generation systems. Hydrogen is also used in other industrial
applications such as chemical processing, electronics, metal manufacturing, food
processing, agriculture, etc.
1. What is your average monthly demand?
____________________ Tons ________________________ Cu. Ft.
2. At what price do you buy the hydrogen?
$ ___________ /Ton

$ ___________ /Cu. Ft.

3. What is the purity level of the hydrogen consumed?
_______ %
4. Where do you buy the hydrogen?
In-state Market
From Out-of-state Market
From International Market
5. How is the hydrogen delivered to you?
Pipeline
Onsite Production Plants
Cylinders
Tube Trailer
Tank Trucks
Other (please describe) _________________________________________________
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6. What is the average monthly level of hydrogen inventories in your company?
____________________ Tons ________________________ Cu. Ft.
7. To what applications/end-use do you use the hydrogen?
Aerospace
Food Processing
Fuel Cells
Glass
Iron and Steel
Laboratories
Other (please describe)
_____________________________
_____________________________

Machine/Metal Construction
Oil Refining
Semiconductors
Pharmaceuticals
Power Generation
Textiles

Delivery: The distribution of hydrogen from production and storage sites.
Involves pipelines, trucks, barges, and fueling stations.

1. What is your average monthly level of hydrogen delivery/distribution?
____________________ Tons ________________________ Cu. Ft.
2. What is your average monthly capacity of hydrogen delivery/distribution?
____________________ Tons ________________________ Cu. Ft.
3. How do you deliver the hydrogen?
Pipeline
Onsite Production Plants
Cylinders
Tube Trailer
Tank Trucks
Other (please describe) __________________________________________________
Thank you for your participation in this survey. When completed, you can mail the
questionnaire in the postage-paid return envelope or fax back to:
Dr. Tom S. Witt
Director, Bureau of Business and Economic Research
West Virginia University
P.O. Box 6025
Morgantown, WV 26506
Phone 304.293.7835
Fax 304.293.7061
E-mail: twitt@wvu.edu
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